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Abstract

FasR signaling pathway.

Apoptosis; Autophagy

We explored the cytotoxic effects of nanobacteria (NB) and nanohydroxyapatites (nHAPs) against human
choriocarcinoma cells (JAR) and the mechanisms of action underlying their cytotoxicity. JAR cells were co-cultured
with NB and nHAPs for 48 h, and ultrastructural changes were more readily induced by NB than nHAPs. Autophagy
in the plasma of JAR cells were observed in the NB group. The rate of apoptosis induced by NB was higher than
that for nHAPs. The expression of Bax and FasR proteins in the NB group was stronger than that for the nHAP
group. NB probably resulted in autophagic formation. Apoptosis was possibly activated via FasL binding to the
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Background

There is some debate as to whether nanobacteria (NB)
are the smallest life forms on earth [1,2] or inorganic
calcium-protein complexes [3-5]. However, in the past
20 years, NB is closely related to many calcification
diseases, such as notably cholecystolithiasis, renal lithiasis,
atherosclerosis, dental calculus, and so on [6-9]. In previous
studies, we not only successfully isolated NB from human
placental tissues and determined their 16S rRNA sequences
([GenBank:JF823648]) [10], but also found that the positive
rate of nanobacteria in the calcified placenta and umbilical
cord blood was significantly higher than that of the normal
placenta [11]. These showed that NB was closely related to
the placenta calcification. We speculated that nanobacteria
may induce trophoblastic cell cytotoxicity, which resulted
in the placenta calcification. Moreover, the self-replicating
capacity of NB was shown by Lu et al. [12]. The cytotoxic
effects between NB and nanohydroxyapatites (nHAPs)
against human breast cancer cells were compared. The
cytotoxic effects induced by NB were stronger than those
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induced by nHAPs [13]. Hunter et al. reported the
formation of a NB biofilm during cultivation [14]. In
the current study, we investigated the cytotoxicity
induced by NB and nHAPs in human choriocarcinoma
(JAR) cells and attempted to probe the relationship between
placenta calcification and NB.

Methods

Cell culture

JAR cells (HTB-26™) were purchased from the American
Type Culture Collection (ATCC, Manassas, VA, USA).
Cells were cultured in DMEM-F12 (Hyclone, GE
Healthcare Life Sciences, Logan, Utah) supplemented
with penicillin (110 U/mL), streptomycin (100 pg/mL),
2 mM glutamine, and 10% fetal bovine serum (FBS;
Gibco, Life Technologies, Carlsbad, CA, USA). Cultures
were incubated at 37°C/5% CO,.

NB cultures

The NB were isolated from the calcified placental tissue
(which were derived from caesarean pregnant women
at the First People's Hospital of Jiulongpo District in
Chongqing) and cultured in 1640 RPMI with 10% FBS at
37°C/5% CO,. The culture media was refreshed every 3 days.
The concentrations of NB were adjusted to 0.5, 1.0, and 2.0
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meclary turbidity units (MCF) prior to measurement with a
turbidity meter (LP2000-11, Shanghai Precise Instruments
Corp., Shanghai, China).

nHAP preparation

nHAP powder was purchased from Shangai Baoman
Technical Corp. (Shanghai, China). nHAP solution
was prepared by mixing 400 pg of powder with 2 mL
of phosphate-buffered saline (PBS) and sonicated
overnight. nHAP solutions at 0.5, 1.0, and 2.0 MCF were
prepared by diluting with 1640 RPMI supplemented with
10% FBS, and their meclary turbidity was measured with a
turbidity meter as NB.

Hoechst 33258 staining

An apoptosis Hoechst 33258 fluorescence staining kit
was provided by Beyotime Institute Biotechnology
(Shanghai, China). We seeded 1 x 10° JAR cells/well in
6-well plates containing coverslips overnight. Suspensions
(200 pL/well) of NB (2 MCF), nHAP (2 MCF), or PBS
(control) were added to wells when cells were 50% to 80%
confluent. After 48 h, cells were collected and stained
according to the manufacturer's protocol. Cells were
observed using a fluorescence microscope and an excitation
wavelength of 350 nm.

Flow cytometry analysis

Apoptosis was assessed using flow cytometry (compuCyte)
after the JAR cells were exposed to NB or nHAP suspen-
sions for 48 h. We used the FITC-annexin V and propidium
iodide (PI) apoptosis detection kit (Beyotime Institute
Biotechnology) to detect the percentage of apoptotic and
necrotic cells. The percentage of apoptotic and necrotic
cells was calculated from the total cell numbers obtained by
Cell Quest software. Double-negative cells were indicative
of live cell populations. Annexin V-positive cells indicate
early apoptotic cells. PI-positive cells indicate necrotic
cells, and double-positive cells indicate late apoptotic or
necrotic cells.

Evaluation of cell morphology

JAR cells in 6-well plates were exposed to NB (2 MCF) or
nHAP (2 MCEF) for 48 h and were then observed by phase
contrast microscopy (Olympus Corporation, Tokyo, Japan).
Cultures were then fixed for 1 h with 2.5% glutaraldehyde
and 1% osmic acid after washing three times with PBS.
After dehydration through a graded series of cold ethanol,
cells were embedded in epoxy resin. Ultrafine sections
were stained with uranyl acetate and counterstained
with lead citrate. The ultrastructure of JAR cells was
examined using transmission electron microscopy (TEM;
Hitachi-600, Tokyo, Japan).
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Western blotting

The Western Blot Kit, the Bax and Fas proteins, and
supplementary reagents were purchased from Proteintech
(Chicago, IL, USA). When the JAR cell cultures reached
50% to 80% confluence in 6-well plates, we added NB
(2 MCF), nHAP (2 MCF), or PBS (control) to the
wells (200 pL/well) for 48 h. The culture supernatant
was aspirated and a lysis solution was added (100 pL/well)
for 30 min at 4°C. Lysates were collected and subjected
to Western blotting according to the manufacturer's
protocols. Blots were visualized using BeyoECL Plus
(BIO-RAD Molecular ImagerR ChemiDOC™XRS System,
Bio-Rad Laboratories, Hercules, CA, USA).

Ethics statement

The protocol was approved by the Ethics Committee of the
Chongqing Medical University, Chongqing, China (Permit
Number: 2011-2012003). Written informed consent
was obtained from all the study subjects. All procedures
followed the tenets of the Declaration of Helsinki.

Statistical analysis

Data were analyzed using SPSS version 17 (SPSS Inc.)
and PRISM 5 (GraphPad Software, Inc.).The t-test was
used to analyze statistical significance between conditions,
and one-way and two-way ANOVAs to analyze statistical
results among several groups. A p value less than 0.05 was
considered significant.

Results

TEM analysis of NB

Fresh calcified human placental tissue was divided
into two parts. The first part was cut into small
pieces (about 1 mm?®) and viewed using TEM. The
second part was isolated and cultivated as described by
Guo [10] and then subjected to TEM. The morph-
ology of NB in freshly fixed calcified placental tissues
(Figure 1la,b,c) was similar to that for the cultivated
tissue (Figure 1d,e,f). The NB were typically coccoid
and of different sizes ranging from 80 to 500 nm in
diameter [15,16].

Apoptosis

Using the fluorescence staining kit, the nuclei of alive
cells were stained blue and the nuclei of apoptotic
cells were stained white (Figure 2a,b,c). Apoptosis of
JAR cells was significantly greater in the NB group
compared with that in the nHAP group after a 48-h
treatment.

Flow cytometry analysis

The proportion of annexin V- and PI-positive cells was
determined by flow cytometry (Figure 3a,b,c). Events in
the lower right quadrants indicated the percentage of early
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tissue under TEM. (f) Morphology of NB using scanning electron microscopy.

apoptotic cells (annexin V-positive and PI-negative), while
events in the upper right quadrants indicated the percent-
age of necrotic and late apoptotic cells (annexin V- and PI-
positive). After the 48-h treatment, a significant difference
was seen in the NB (26.3% +1.2% vs. 5.0% +0.8%) and nHAP
(11.0% £1.0% vs. 5.0% +0.8%) groups compared with the
control group (p <0.01 and p <0.05, respectively). The pro-
portion of necrotic and late apoptotic cells in the NB group
(26.3% +1.2%) was significantly higher than that in the
nHAP group (11.0% +1.0%, p <0.01).

Effects of nanoparticles on cell ultrastructure

Differences in cellular ultrastructure were observed in
JAR cells treated with NB or nHAPs. TEM confirmed
that nanoparticles were internalized into intracellular
endosomes. Evidence of autophagy and cytolysis and the
formation of apoptotic bodies were seen after 48 h of
NB treatment (Figure 4d,ef), but these changes were
absent in the control group (Figure 4a) and in the
nHAP group (Figure 4b,c).

Western blotting

Following the 48-h treatment, the expression of Bax and
Fas proteins of JAR cells in the NB and nHAP groups
was significantly higher than that in the control group
(p <0.01 and p <0.05, respectively), and it was greater in
the NB group than that in the nHAP group (p <0.01
and p <0.05, respectively) (Figure 5).

Discussion

The previous results indicated that NB was related to
placenta calcification obviously. And in this study, we
found that cytotoxicity induced by NB was mediated via
apoptosis and necrosis as verified by the presence of
annexin V-positive and Pl-positive cells and JAR cell
ultrastructural changes (Figure 4). It is well known
that the increase in Bax expression can promote cell
apoptosis [17], and the mechanism of apoptosis is divided
into membrane receptor pathway and mitochondrial
pathway. By combining FasL and FasR, the former could
cause caspase cascade activation to trigger apoptosis [18].
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Figure 2 Stained nuclei of JAR cells following treatment with PBS (a), nHAPs (b), and NB (c) by fluorescence microscope (x400).
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Figure 3 Flow cytometry analysis. Flow cytometry analysis of annexin V staining in cells following treatment with PBS (a), NB (b), or nHAPs (c).

JAR cells treated with nHAPs. (d-f) NB group: JAR cells treated with NB.
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Figure 4 TEM analysis showing the uptake of NB and nHAPs by JAR cells. (a) Control group: JAR cells treated with PBS. (b, ¢) nHAP group:
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Figure 5 Protein expression levels of Bax and Fas in JAR cells. *p <0.05, **p <0.01.
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So, in this study, we chose FasR and Bax to explore the
possible mechanism of JAR cell apoptosis. The results
indicated that NB and nHAPs could cause JAR cells
to significantly express the Bax protein (Figure 5). We
also noticed that NB could cause the necrosis of the
JAR cells (Figure 4e). The expression of Fas in the
NB and nHAP groups was significantly higher than
that in the control group (Figure 5). This is a potential
indicator that NB can trigger apoptosis and necrosis
in JAR cells through the binding of FasL to the FasR
signaling pathway. So, we thought that NB, which has
the biomineralization function, gathered the apoptotic
body and the products of necrosis cells as the core,
grew constantly, and caused the placenta calcification
[19]. Furthermore, in the NB group, autophagy in JAR
cells was apparent (Figure 4d), but this was not observed
for the other groups. We are the first to report this
particular phenomenon and we propose that NB possibly
promote autophagy in JAR cells. The results showed that
NB may be associated with the formation of autophagy
body. Its function is double. One is to promote apoptosis
and necrosis. The regulatory genes of cell apoptosis also
participated in the regulation of autophagy body, such
as the Bcl-2, caspase 9, caspase 3, and C-myc [20].
Autophagy can activate cell apoptosis, and if not removed
in time, it would induce cell necrosis. The other is to
regulate cell metabolism and suppress apoptosis [21].
In our study, which function is autophagy? Further
studies are required to elucidate the precise mechanisms
of autophagy and its relationship with JAR cell apoptosis
and necrosis [22].

Conclusions

We have described, for the first time, the cytotoxic effects
of human JAR cells induced by NB and nHAPs in vitro.
While both NB and nHAPs induced cytotoxicity in JAR
cells, the effects exerted by NB were more potent. The
mechanisms of NB cytotoxicity were probably activated
by FasL binding to the FasR signaling pathway. We also
noticed that autophagy of JAR cells occurred in the NB

group, indicating that autophagy has some association
with NB and possibly with apoptosis and necrosis.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

MZ, DZ, and SL conceived and designed the experiments. MZ, GX, CF, and
JY performed the experiments. MZ, SL, and JS analyzed the data. MZ, SL, JS,
and DZ wrote the paper. All authors read and approved the final manuscript.

Acknowledgements

This study was supported by the National Natural Science Foundation for
Young Scholars of China (31000075). We expressed our gratitude to the First
People's Hospital of Jiulongpo District in Chongging for collecting the
calcified human placenta and thanked the Institute of Life Sciences of
Chongging Medical University for observing the morphology of JAR
choriocarcinoma cells under TEM and detecting the apoptosis rate of JAR
choriocarcinoma cells.

Author details

"Molecular Medicine and Tumor Research Center, Chongging Medical
University, Medical College Road, Yuzhong District, Chongging 400016,
People’s Republic of China. 2Electron Microscopy Group, Department of Life
Science, Chongging Medical University, Chongging, People’s Republic of
China. *The First People’s Hospital of Jiulongpo District, Chongging, People’s
Republic of China.

Received: 13 July 2014 Accepted: 5 November 2014
Published: 14 November 2014

References

1. Bratos-Pérez MA, Sanchez PL, de CS G, Villacorta E, Palacios IF,
Fernandez-Ferndndez JM, Di Stefano S, Orduna-Domingo A, Carrascal Y,
Mota P, Martin-Luengo C, Bermejo J, San Roman JA, Rodriguez-Torres A,
Ferndndez-Avilés F, Grupo AORTICA (Grupo de Estudio de la Estenosis
Adrtica): Association between self-replicating calcifying nanoparticles and
aortic stenosis: a possible link to valve calcification. Fur Heart J 2008,
29:371-376.

2. Schwartz MK, Hunter LW, Huebner M, Lieske JC, Miller VM: Characterization
of biofilm formed by human-derived nanoparticles. Int/ J Nanomedicine
2009, 4(8):931-941.

3. Young JD, Martel J, Young D, Young A, Hung CM, Young L, Chao YJ, Young J,
Wu CY: Characterization of granulations of calcium and apatite in serum as
pleomorphic mineralo-protein complexes and as precursors of putative
nanobacteria. PLoS One 2009, 4:5421-5426.

4. Raoult D, Drancourt M, Azza S, Nappez C, Guieu R, Rolain JM, Fourquet P,
Campagna B, La Scola B, Mege JL, Mansuelle P, Lechevalier E, Berland Y,
Gorvel JP, Renesto P: Nanobacteria are mineralo fetuin complexes.

PloS Pathog 2008, 4:41-42.

5. Mathew G, Mckay DS, Ciftgioglu N: Do blood-borne calcifying nanoparticles

self-propagate? Int J Nanomedicine 2008, 3:265-275.



Zhang et al. Nanoscale Research Letters 2014, 9:616 Page 6 of 6
http://www.nanoscalereslett.com/content/9/1/616

6. Wang L, Shen W, Wen J, An X, Cao L, Wang B: An animal model of black
pigment gallstones caused by nanobacteria. Dig Dis Sci 2006,
51(6):1126-1132.

7. Khullar M, Sharma SK, Singh SK, Bajwa P, Shiekh FA, Relan V, Sharma M:
Morphological and immunological characteristics of nanobacteria from
human renal stones of a north Indian population. Urol Res 2004,
32(3):190-195.

8. Schwartz MA, Lieske JC, Kumar V, Farell-Baril G, Miller VM: Human-derived
nanoparticles and vascular response to injury in rabbit carotid arteries:
proof of principle. Int J Nanomedicine 2008, 3(2):243-272.

9. YangF, Zeng JF, Zhang W: Evaluation of the interaction between
calcifying nanoparticles and human dental pulp cells: a preliminary
investigation. Int J Nanomedicine 2011, 6:13-18.

10.  Guo YN, Zhang DC, Lu H, Luo S, Shen XC: Association between calcifying
nanoparticles and placental calcification. Int J Nanomedicine 2012,
7:1679-1686.

11. Liu SN, Zhang DC, Zhang MJ, Guo YN, Yang XR, Yang SJ: Morphological
observation of nanobacteria in calcified placenta and umbilical cord
blood. Chinese J Clin Lab Sci 2013, 3:215-217.

12. LuH, Guo YN, Liu SN, Zhang DC: Nanobacteria may be linked to
calcification in placenta. Ultrastruct Pathol 2012, 36:160-165.

13. Zhang MJ, Liu SN, Xu G, Guo YN, Fu JN, Zhang DC: Cytotoxicity and
apoptosis induced by nanobacteria in human breast cancer cells. Int J
Nanomedicine 2014, 9:1-7.

4. Hunter LW, Shiekh FA, Lieske JC: Key role of alkaline phosphatase for
development of human-derived nanoparticles in vitro. Acta Biomater
2011, 7:1339-1345.

15.  Kajander EO: Nanobacteria-propagating calcifying nanoparticles. Lett Appl
Microbiol 2006, 42:549-552.

16.  Kutikhin AG, Brusina EB, Yuzhalin AE: The role of calcifying nanoparticles in
biology and medicine. Int J Nanomedicine 2012, 7:339-350.

17. Zhang B, Tang C, Du J: The expression of the apoptosis-related genes in
calcified vessels. Bejjing Da Xue Xue Bao 2003, 35(1):45-49.

18. Liu CC, Jung SM, Orlandi A: The Fas-mediated apoptotic pathway in
cardiac myxoma. Int J Surg Pathol 2010, 18(6):493-498.

19.  Vicencio JM, Galluzzi L, Tajeddine N, Ortiz C, Criollo A, Tasdemir E, Morselli E,
Ben Younes A, Maiuri MC, Lavandero S, Kroemer G: Senescence, apoptosis
or autophagy? When a damaged cell must decide its path—a mini-review.
Gerontology 2008, 54(2):92.

20. Lozy F, Karantza V: Autophagy and cancer cell metabolism. Semin Cell Dev
Biol 2012, 23:395-401.

21, Gurusamy N, Das DK: Autophagy, redox signaling, and ventricular
remodeling. Antioxid Redox Signal 2009, 11(8):1975-1988.

22, Scott RC, Juhsz G, Neufeld TP: Direct induction of autophagy by Atg1
inhibits cell growth and induces apoptotic cell death. Curr Biol 2007,
17(1):1-11.

doi:10.1186/1556-276X-9-616

Cite this article as: Zhang et al.: Cytotoxicity induced by nanobacteria
and nanohydroxyapatites in human choriocarcinoma cells. Nanoscale
Research Letters 2014 9:616.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Abstract
	Background
	Methods
	Cell culture
	NB cultures
	nHAP preparation
	Hoechst 33258 staining
	Flow cytometry analysis
	Evaluation of cell morphology
	Western blotting
	Ethics statement
	Statistical analysis

	Results
	TEM analysis of NB
	Apoptosis
	Flow cytometry analysis
	Effects of nanoparticles on cell ultrastructure
	Western blotting

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


